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DEGREE-DAY NORMALS OVER THE UNITED STATES 
By A. G .  TOPIL 

[Weather Bureau, Lincoln, Nebr., Febrnary 19371 

Because of the increased interest in degree-days, and the 
increased understandin of them as heating units by the 

during recent years to prepare normals by which to com- 
pare not only different winters in one place, but also the 
severity of a certain winter, or perhaps the normal winter, 
a t  two or more different places. This paper presents nor- 
mal numbers of degree-days per month and per heating 
season for 158 first-order Weather Bureau stations over 
the United States. The normals are presented with the 
knowledge that there are some weaknesses in the method of 
calculation, but with the assurance that whatever error 
may be present is such that it will not materially detract 
from the value of the data in comparisons. 

The number of degree-days is defined to be the differ- 
ence between the mean temperature and 65', applicable 
only when the mean temperature is below 65', as a nega- 
tive number of degree-dqs has no meaning. It is con- 
sidered that for every degree that the mean temperature 
drops below 65', a unit amount of heat must be used to 
keep a building a t  the optimum temperature. A day with 
the mean temperature of 64' will add one degreeday to 
the month's total; whereas a day with a mean tempera- 
ture of 50' will require 15 units of heat and therefore will 
add 15 degree-days. Summing up the number of units for 
the individual days over a specified period, the to td  for a 
month, season, or any desired period is obtained. 

A corn arative table of the normal number of degree- 

severity of winters at various places. The mean annual 
temperature at  two places is obviously not a good measure, 
for one may be comparatively mild throughout the year 
and the other have a hot summer and a cold winter, yet 
their mean annual temperatures may be nearly the same. 
For example, San fiancisco, Calif., and Wichita, Kans., 
have annual mean temperatures of 56.1', but the annual 
number of degreedays for San Francisco is 3,244, wbile 
that for Wichita is 4,558, which indicates a difference in 
winter severity of 1,314 degreedays, or over 40 percent. 

Also, judging the winter severity a t  a station by its 
January mean temperature or by the mean winter (De- 
cember, January, and February) temperature may lead 
to some erroneous conclusions due to the fact that atsome 
stations the length of the winter may be of greater impor- 
tance than ita coldness. The normal seasonal degree- 
da s take into consideration both the length and the 

Table 1 gives the monthly and annual normal numbers 
of degreedays at 158 cities in the United States. They 
are computed from tables given in Normals of Daily 
Temperature for the United States, by Charles F. Marvin 
and P. C. Day.' Whenever the mean temperature of 
every day during the month was less than 64.6O, the 
following equation was used in computation: 

Number of degree-days= (65- T ) N  
where T is the mean monthly temperature and N the 
number of days in the month. During a month when the 
mean temperature of any day exceeded 64.5' it  was ob- 
vious that error would come in, and so for these months 

general public, it has % ecome more and more desirable 

days is o P value because it is a very good measure of the 

co P dness of the heating period. 

1 Normals of Daily Temperatuna for the United Statfa, MONTHLY WrATHrP REVIEW 
SUPPLLYLNT No. 25, Charles F. Marvin and P. C. Day. 
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the degreedays were computed by individual days and 
totaled to find the monthly amount. 

This method of calculation will not give quite the ~ a m e  
results as a long time average of degree-days. At many 
stations the mean range of temperature is large, and when 
the mean temperature approaches the limiting value of 65' 
the heating units, as computed from averages, will be too 
few. This is readily illustrated by two days having mean 
temperatures of 60' and 70°, respectively. Taken indi- 
vidually they will contribute five degree-days, but if 
averaged first they will contribute none. 

In an attempt to determine the magnitude of this error, 
the records of Lincoln, Nebr., were used and the degree- 
days for 50 years (July 1886-June 1936, inclusive) were 
computed by days, totaled, and averaged. It was found 
that the actual average was 6,113 degree-days aa compared 
to the normal of 6,053 obtained by the previously used 
method, which indicates a discrepancy of less than 1 
percent. 

IFIaum! 1.-Average number of degree-days for January. 

The periods of years used in computing the two values 
were not identical, because the normal temperatures had 
been adjusted to cover a lon er time; also a number of 
years of record had been adde 8 since the normal tempera- 
ture had been computed. This may be the reason why 
the error is not aa great as had been expected. However, 
since the error could scarcely appear a t  any time exce t 

means were far below 65'), the values for these months 
alone were taken and it was found that the actual average 
was 181 degreedays greater than the computed normal. 
This still remains less than 3 percent of the normal seasonal 
total, and since for all stations it would be of the same sign 
and quite small, it  probably would not differ greatly from 
station to station and so would not greatly affect the 
usefulness of the normals in comparisons. 

Figure 1 shows the January normal number of de ee- 

closely the lines of January's actual mean temperature 
(not sea-level temperature, as is frequently published), 
which is as would be expected. 

Figure 2 shows tho annual normal number of degree- 
days, and considerable difference from the annual mean 

from May through October at  this station (other month P y 

days over the United States. The lines on this map fo % ow 
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tem erature map is .apparent. This difference is more 

and Wichita have already been mentioned. Portland, 
Oreg., and Concordia, Kans.,. have identical mean annual 
temperatures, but have a Merence of 960 degree-days 

ea Slp ' y shown by quotmg individual cases. San Francisco 

F I G W E  ).-Average a m d  number Of degree-dSyS. 

in their annual total, which would be equivalent to 3 
months averaging 10 degrees colder. Santa Fe, N.  Mex., 
Erie, Pa., and Dubuque, Iowa, have nearly equal annual 
mean temperatures but have a range in number of annual 
degree-days of nearly 700. Los Angeles, Calif., and Little 
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Rock, Ark., have nearly equal mean temperatures, but 
their annual degree-days number 1,472 and 2,863, respec- 
tively, which show one to be 94 percent more severe than 
the other. 

That January, the coldest month, cannot be taken as a 
test of the seventy of the entire winter is seen by com- 
paring the two degree-day maps. Howover, here a ain, 

bia, Mo., and Salt Lake City, Utah, have identical Janu- 
ary temperatures and degree-day normals, but their 
annual number of degree-days differs by 612. Charles- 
ton, S. C., and San Francisco, Calif., have equal Janu- 
ary normals, but the annual totals of their degree-days 
differ by 88 percent. Finally Seattle, Wash., and Fort 
Smith, Ark., have equal January temperatures, but their 
annual numbers of degree-days differ by 1,995; conversely, 
the annual totals of degree-days at Seattle, Wash., and 
Topeka, Kans., are nearly the same, but their January 
amounts are 790 and 1,159, respectively. 

It is evident that neither January mean temperatures 
nor the annual mean temperatures give a true indication 
of the comparative severity of the cold season at  various 
places. The mean winter temperature, which generally 
means December, January, and Februaq, does not take 
into consideration the varying length of the heating 
season at various places. Normals of degree-days com- 
bine the entire winter into one quantity which is easily 
mapped and which results in easy comparison of stations, 
and therefore appears to be mor0 practicable than any 
other known method of comparing the severity of winters. 

individual examples are still more impressive. Co 7 um- 

TABLE I.-Average number of de@eedays 
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TAB- I.-Aotrage number of degreedaya-Continued 
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